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The  purpose  of  this  study  is  to  examine  the  coneept  of  prompt  spaee- 
based  global  strikes.  In  order  to  eontribute  to  the  debate  about  its  potential 
benefits  and  problems,  this  study  addresses  the  effeets  of  eultural  mindsets 
and  institutional  preferenees  on  deeisions  about  future  military  strategy 
and  forces.  It  examines  how  prompt  precision  strikes  through  space  could 
provide  an  important  set  of  options  in  future  crises  that  are  beyond  the 
capabilities  of  current  U.S.  military  forces.  Finally,  this  study  raises 
questions  that  the  U.S.  Air  Force  must  consider  about  the  future  of 
aerospace  missions. 
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gratitude  to  the  Air  Force  Research  Laboratory  for  its  support  of  my 
research  trips  to  the  Air  Force  Space  Command  and  United  States  Space 
Command  at  Peterson  AFB,  Colorado,  and  to  the  Air  Armament  Center, 
Eglin  AFB,  Florida.  Finally,  I  am  indebted  to  retired  Generals  John  A. 
Shaud  and  Joseph  W.  Ashy,  and  to  many  others,  who  discussed  these 
issues  with  me.  That  being  said,  the  author  alone  is  responsible  for  the 
arguments  presented  in  this  study. 
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The  Air  Force  and  U.S.  Space  Command  have  developed  long-range 
plans  for  demonstrating  the  value  of  technologies  that  give  the  United 
States  the  ability  to  execute  prompt  global  strikes  with  precision 
conventional  weapons  through  space.  Such  strikes  could  be  launched 
from  the  United  States  to  any  point  on  the  earth  in  less  than  90  minutes. 
While  the  space  operations  vehicle  is  postulated  as  one  potential  delivery 
vehicle  for  this  mission,  and  perhaps  as  early  as  the  decade  beginning  in 
the  year  2010,  an  alternative  concept  is  to  use  ballistic  missiles  armed  with 
conventional  warheads  to  provide  this  capability.  Since  many  states  will 
have  the  ability  to  use  weapons  of  mass  destruction  in  the  future,  this 
study  discusses  the  benefits  and  drawbacks  of  a  capability  for  conducting 
prompt  space-based  global  strike  with  conventional  ballistic  missiles  and 
space  operations  vehicles.  It  also  considers  some  of  the  political  and 
military  factors  that  could  influence  decisions  to  acquire,  deploy,  and 
employ  this  capability,  with  particular  emphasis  on  the  role  of  the  U.S.  Air 
Force.  Thus,  this  study  examines  the  military  value  of  space-based  global 
strike  with  long-range  ballistic  missiles  and  reusable  launch  vehicles  that 
carry  precision  guided  conventional  payloads,  considers  the  advantages 
and  disadvantages  of  global  strike  from  the  U.S.  homeland,  and  addresses 
the  implications  of  a  world  in  which  the  United  States  could  conduct 
space-based  global  strikes. 


IV 
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I.  Introduction 

In  the  book  The  Masks  of  War,  Carl  Builder  argued  that  eaeh  of  the 
U.S.  military  serviees  has  unique  institutional  cultures  and  styles  that 
define  not  only  who  they  are,  but  strongly  determine  their  preferences.' 
These  mindsets  shape  how  senior  military  leaders  view  operational  issues, 
yet  also  inhibit  changing  institutional  thinking.  One  historical  example 
was  maintaining  horse  mounted  cavalry  in  the  armies  of  many  countries, 
including  the  U.S.  Army,  long  after  it  had  become  obsolete.  Another  was 
the  Navy’s  reluctance  in  1868  to  accept  its  first  steam  vessel,  the 
Wampanoag,  despite  superb  test  results,  because  steam-powered  ships 
were  contrary  to  the  sail-bound  mindset  of  naval  officers.  Although  the 
Air  Force  is  the  youngest  service,  it  was  born  with  one  of  the  strongest 
mindsets  of  all — independent  application  of  air  power.  The  Army  Air 
Force  struggled  to  be  free  of  its  parent  with  the  zeal  of  a  teenager  longing 
for  self-identity  and  independence  from  home.  Strategic  bombardment,  in 
one  form  or  another,  has  been  the  dominant  theme  for  the  Air  Force  since 
its  inception.  But,  more  subtly.  Air  Force  culture  has  been  strongly 
influenced  by  “the  Icarus  Syndrome” — its  love  of  airplanes  rather  than 
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airpower. 

The  Air  Force  and  Ballistic  Missile  Development 

The  case  of  ballistic  missiles  strongly  reinforces  this  conclusion.  By 
the  end  of  World  War  II,  the  consensus  in  the  U.S.  Army-Air  Forces  was 
that  jet-powered  airplanes  were  the  next  step  in  the  evolution  of  airpower. 
But  there  were  other  airpower  tools  that  emerged  from  World  War  II, 
notably  the  German  V-1  cruise  missile  and  V-2  ballistic  missile.^  In  1945, 
the  Army  Air  Forces  Commander,  General  H.  H.  Arnold,  forecasted  the 
need  “to  be  ready  with  a  weapon  of  the  general  type  of  the  German  V-2 
rocket,  having  greatly  improved  range  and  precision,  and  launched  from 
great  distances”  because  improved  antiaircraft  defenses  would  make 
strikes  with  manned  aircraft  “impracticable.”^  In  general.  General 
Arnold’s  vision  focused  on  the  practical  military  potential  of  ballistic 
missiles.^ 
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However,  the  Air  Foree  believed  that  missiles  would  remain 
subordinate  to  manned  jet  aireraft.  In  fact,  during  the  late  1940s  and  early 
1950s  the  Air  Force  moved  slowly  to  develop  missile  technology,  while 
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the  Army  and  Navy  immediately  began  to  explore  their  potential.  The 
Air  Force  throughout  this  period  agreed  that  ballistic  missiles  had  such 
potentially  great  importance  that  these  were  the  weapons  of  the  future. 
Further,  the  Air  Force  consistently  claimed  that  the  obvious  choice  was  to 
develop  and  employ  these  weapons,  and  that  its  research  and  development 
efforts  into  ballistic  missiles  made  parallel  efforts  by  the  other  services 
unnecessary.  While  the  Air  Force  gained  control  of  the  development  of 
long-range  ballistic  missiles,  it  essentially  ignored  the  value  of  this 
weapon.^  But  what  the  Air  Force  was  unwilling  to  conduct  on  its  own  was 
mandated  by  civilian  authority  and  validated  by  the  Commander  in 
Chief,  largely  because  the  Air  Force  was  blinded  to  the  potential  of 
ballistic  missiles  and  the  expansion  of  airpower  by  the  potential  offered  by 
manned  aircraft. 

A  central  question  is  whether  the  Air  Force  is  subject  to  the  syndrome 
that  limits  its  ability  to  see  beyond  its  cultural  inheritance.  Although 
military  officials  often  believe  they  are  entirely  objective  and  logical,  there 
are  several  contemporary  cases,  which  suggest  that  the  Icarus  Syndrome 
still  influences  Air  Force  thinking  and  could  do  so  for  the  foreseeable 
future.  These  cases  are  designed  to  illustrate  how  current  Air  Force 
projects  and  thinking  tend  to  reveal  an  institutional  preference  for  manned 
aircraft. 

Unmanned  Combat  Air  Vehicles  (UCAV).  The  Defense  Advanced 
Research  Projects  Agency  (DARPA)  and  the  Air  Force  have  funded  an 
advanced  technology  demonstration  (ATD)  of  an  unmanned  combat  air 
vehicle  that  is  designed  specifically  for  high-risk  missions,  such  as  the 
suppression  of  enemy  air  defenses  (SEAD).  The  UCAV  will  have  great 
advantages  over  manned  aircraft.  It  will  require  less  maintenance  because 
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there  will  be  no  need  to  fly  sorties  in  order  to  maintain  pilot  proficiency. 
There  is  also  no  need  for  a  cockpit,  ejection  seat,  or  other  life  support 
functions,  and  since  there  is  no  reason  to  worry  about  g-induced  loss  of 
pilot  consciousness,  the  vehicle  can  be  designed  for  much  greater  range, 
maneuverability,  and  g-forces  than  a  pilot  could  stand.  And  there  is  the 
advantage  of  not  having  to  put  pilots  at  risk.  The  UCAV  is  a  logical  step 
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in  the  development  of  air  power  and  could  enter  the  Air  Force  inventory  in 
the  next  decade  if  the  concept  proves  to  be  beneficial  operationally/^ 

However,  the  UCAV  concept  is  an  airplane  without  a  pilot  on  board. 
Although  it  is  likely  to  cost  significantly  less  to  operate  and  support  than 
current  manned  fighters,  the  concept  of  operations  will  be  similar  to 
manned  fighter/attack  aircraft.  While  this  seemingly  futuristic  airpower 
concept  represents  a  significant  improvement  in  affordability  if  not  in 
capability,  the  UCAV  is  an  evolutionary  projection  of  the  status  quo  in 
aerospace  power. 

Long-Range  Airpower.  In  1997  the  congressionally  directed 
Independent  Bomber  Force  Review  Commission,  headed  by  retired 
General  Brent  Scowcroft,  published  a  scathing  report  on  the  Department 
of  Defense’s  (DOD)  decisions  about  the  future  of  the  heavy  bomber  force. 
The  commission  argued  forcefully  that  the  B-2  bomber  is  a  revolutionary 
weapon  system,  and  that  the  limited  acquisition  of  only  21  B-2s  was  not  in 
the  best  interests  of  national  defense.  In  its  criticism  of  DOD’s  decision  to 
not  purchase  additional  B-2s,  the  report  argued  that  the  revolutionary 
nature  of  the  B-2  would  have  far-reaching  impact  in  core  interests  such  as 
manpower,  budget,  roles  and  missions. The  report  argued  that  because 
“fighter  generals”  dominate  the  Air  Force,  they  emphasized  the 
procurement  of  fighter  aircraft  rather  than  bombers. 

One  reason  for  this  is  that  the  Air  Force  budget  has  been  declining  for 
more  than  a  decade  and  that  many  fighter  aircraft  are  on  the  verge  of 
retirement.  As  a  result,  the  B-2  bomber  revolution  might  translate  into 
reducing  fighter  procurement  programs.  It  also  might  lead  to  an  entirely 
new  approach  to  warfare  in  which  fighter  aircraft  might  not  be  the 
dominant  instrument  of  air  power,  which  in  turn  means  that  the  number  of 
fighter  aircraft,  squadrons,  wings,  and  ultimately  fighter  pilots  could  be 
substantially  reduced.'^ 

The  commission’s  assessment  of  the  B-2’s  performance  potential  was 

prescient  given  its  performance  during  Operation  Allied  Force  when  these 

aircraft  flew  less  than  1  percent  of  the  total  sorties  but  dropped  1 1  percent 
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of  the  bomb  load  in  the  conflict  —  all  of  those  precision-guided  bombs. 
Interestingly,  however.  Air  Force  procurement  battles  tend  to  focus  on  the 
F-22  fighter  rather  than  B-2  bombers. 
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The  1998  congressionally  chartered  Panel  to  Review  Long  Range 
Airpower  disagreed  with  the  Scowcroft  Commission’s  recommendation  to 
reopen  the  B-2  bomber  production  line  in  favor  of  upgraded  systems  and 
weapons  for  the  B-2,  B-IB,  and  B-52  bombers.  However,  the  panel 
argued  that  these  improvements  would  cover  the  nation’s  needs  for  only 
fifteen  years.  It  also  criticized  the  Air  Force  for  failing  to  have  an 
adequate  plan  beyond  that  timeframe  for  long-range  bombers,  and  as  a 
result.  Congress  directed  the  Air  Force  to  prepare  a  long-term  plan  for  the 
bomber  force  by  March  1999. 

In  its  new  bomber  study,  the  Air  Force  maintained  that  a  regular 
program  of  technology  upgrades  would  allow  the  current  fleet  of  B-2,  B- 
IB,  and  B-52  bombers  to  meet  the  nation’s  operational  needs  at  an 
affordable  cost  through  the  year  2037.  However,  on  the  subject  of  a 
replacement  bomber,  the  Air  Force  was  unmoved.  It  argued  that  since  the 
year  2037  is  when  a  new  bomber  would  need  to  be  fielded,  the  acquisition 
cycle  should  not  be  started  until  the  year  2013.  The  Secretary  of  the  Air 
Force,  F.  Whitten  Peters,  announced  that  the  Air  Combat  Command 
(ACC)  was  contracting  for  studies  for  a  Future  Strike  Aircraft  that  will 
serve  as  the  next  generation  long-range  bomber.  In  particular,  the  Air 
Force  is  interested  in  hypersonic  (Mach  5)  bomber  concepts,  although 
other  subsonic  proposals  will  be  included  in  the  studies.  Contractors  will 
be  permitted  to  propose  other  options  for  this  Future  Strike  Aircraft, 
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including  unmanned  vehicles. 

Impatient  with  this  approach.  Congress  has  directed  the  Air  Force  to 
do  more.  Believing  that  a  new  bomber  will  be  needed  much  sooner  than 
the  year  2037,  the  House  Appropriations  Committee  and  the  House  Armed 
Services  Committee  directed  the  Air  Force  to  produce  a  Next  Generation 
Bomber  Study  to  evaluate  options  for  a  new  bomber  in  the  2015  time 
frame.  In  addition  to  technological,  operational,  and  economic 
considerations,  the  lack  of  enthusiasm  for  a  new  long-range  bomber  from 
the  service  that  once  was  the  ardent  champion  of  strategic  bombing  is 
interesting,  especially  since  Congress  has  twice  during  the  past  two  years 
demanded  that  the  Air  Force  rework  its  long-range  bomber  plans. 

Expeditionary  Aerospace  Force.  The  Air  Force  committed  itself  to 
the  concept  of  the  Expeditionary  Aerospace  Force  (EAF),  which 
represents  a  significant  shift  from  the  Cold  War  posture  of  forward  basing 
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U.S.  forces  overseas.  With  reductions  in  forward  basing  and  overall  cuts 
in  U.S.  military  forces  during  the  last  decade,  the  Air  Foree  has  postured 
itself  as  an  EAF  so  that  it  can  deploy  to  any  region  on  the  globe  and 
perform  combat  operations  within  forty-eight  hours  after  being  given  the 
order  to  do  so.  Since  the  EAF  represents  the  “Air  Force  effort  to 
organize,  train  and  equip  to  ereate  a  mindset  and  cultural  state  that 
embraees  the  unique  eharaeteristics  of  aerospaee  power  (range,  speed, 
flexibility,  preeision)  in  all  we  say  and  do,”  the  Air  Force  sees  the  need 
for  “cultural  changes”  whieh  it  will  foster  through  an  “expeditionary 
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warrior  mindset.” 

This  reasoning  is  evident  in  the  opening  page  of  the  new  Air  Force 
Manual  10-100  entitled  “An  Introduetion  to  Airmen.”  In  principle, 
every  airman  is  indoctrinated  to  believe  that  the  Air  Force  will  respond  to 
global  erises  by  quickly  moving  its  aircraft,  support  equipment,  and 
personnel  to  a  theater  and  then  conduct  air  operations.  The  intention  is  to 
transform  the  forward-based  mindset  of  the  Cold  War  into  an 
expeditionary  approaeh  so  airmen’s  expectations  match  reality.  But  does 
this  new  mindset  have  a  darker  side? 

The  forty-year  era  of  the  Cold  War  ingrained  its  own  mindset  into  the 
U.S.  military  from  which  it  still  struggles  to  disencumber  itself  ten  years 
later.  It  is  human  nature  that  once  any  mindset  is  established,  it  has  a 
tendency  to  become  entrenehed.  While  championing  a  new  mindset  is  a 
good  way  to  break  with  the  old,  the  Air  Force  must  be  eareful  to  keep  its 
self-reflection  fresh  and  not  fall  into  the  trap  of  zealously  trading  one 
inveterate  mindset  for  another.  An  overly  passionate  eommitment  to  and 
indoetrination  in  a  particular  way  of  thinking  can  inadvertently  become  a 
liability  when,  a  generation  from  now,  the  world  has  changed  again.  With 
the  implementation  of  the  EAF  eoncept,  the  Air  Force  is  truly  becoming 
organized,  trained,  and  equipped  for  moving  large  numbers  of  aireraft, 
personnel,  and  equipment  to  a  distant  fight  in  the  enemy’s  neighborhood. 
But  this  mental  predilection  can  also  mean  any  idea  that  does  not  fit  the 
EAF  mindset  will  likely  have  a  difficult  time  taking  root.  For  example, 
what  about  the  idea  of  striking  an  enemy  across  the  globe  directly  from  the 
United  States?  . 

The  B-2  soundly  demonstrated  this  eapability  during  Operation  Allied 
Force.  Even  if  B-2  bombers  eould  operate  without  other  support,  the 
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pace  of  operations  from  the  United  States  with  twenty-one  aireraft  will  be 
quite  limited.  Sinee  the  Air  Foree  is  not  shifting  priorities  to  invest  in 
more  long-range  bombers,  the  military  must  look  to  other  non-aireraft 
options  for  possibilities  for  global  strike.  The  United  States  already 
possesses  intereontinental  and  sea-launehed  ballistie  missiles  that  are 
eapable  of  striking  any  point  on  the  globe. 

While  these  teehnologies  provide  options  for  delivering  conventional 
weapons  at  intereontinental  ranges,  reusable  space  launeh  vehieles  could 
do  the  same  by  flying  from  and  returning  to  the  United  States.  These 
eoneepts  for  spaee-based  global  strike  have  important  implieations  for  the 
Air  Foree  EAF  mindset,  and  could  enhance  how  aerospaee  power 
eontributes  to  America’s  national  defense  strategy.  With  this  as 
background,  the  following  seetion  examines  the  eoneept  of  spaee-based 
global  strike. 
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II.  Space-Based  Global  Strike 

According  to  the  Department  of  Defense’s  Joint  Vision  2020, 
precision  engagement  is  critical  to  ensuring  that  the  United  States  has  the 
ability  to  deter  conflict  or  fight  and  win  wars.  The  eoneept  of  space- 
based  global  strike,  whieh  rests  on  the  ability  to  engage  with  an 
unprecedented  degree  of  speed  and  preeision,  is  defined  as  “the  capability 
to  conduct  a  precision  strike  with  conventional  weapons  from  U.S.  soil  to 
any  point  on  the  globe,  including  the  recovery  of  any  reusable  launch 
platform  onto  U.S.  soil.”^^ 

While  virtually  any  aircraft  that  has  the  ability  to  refuel  and  deliver 
ordnanee  could  be  used  for  global  strike,  long-range  bombers  such  as  the 
B-1,  B-2,  and  B-52,  provide  the  only  practical  option  at  present.  To  eite  a 
recent  example,  the  B-2  bomber  demonstrated  with  its  thirty-hour 
missions  from  Whiteman  AFB  in  Missouri  during  the  Kosovo  conflict, 
that  it  can  conduct  global  strike  missions.  As  the  Air  Foree  explores 
eoncepts  for  conducting  space-based  global  strikes,  which  would  place 
targets  anywhere  on  the  globe  at  risk  within  ninety  minutes  of  launch, 
such  a  world  would  contrast  starkly  with  the  expeditionary  mindset  that 
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dominates. 

The  Air  University  study  Air  Force  2025  published  in  1996  described 
the  possibility  of  condueting  global  strike  with  conventionally  armed 
ballistic  missiles  and  spaee  vehieles.  Later,  the  U.S.  Spaee  Command 
(USSPACECOM)  in  the  1998  Long  Range  Plan:  Implementing 
USSPACECOM  Vision  for  2020  outlined  the  value  of  global  strike 
eapability  against  fixed,  mobile,  and  moving  high-value  targets.  This 
study  suggested  that  a  limited  capability  could  be  available  by  2005  with 
conventional  ballistie  missiles,  that  this  capability  could  be  inereased 
signifieantly  by  2012  with  a  military  space  operations  vehicle,  and  that 
eventually  a  global  strike  capability  could  be  mature  by  the  year  2020."^° 
To  understand  these  issues,  this  seetion  diseusses  the  concept  of  space- 
based  global  strike  with  particular  emphasis  on  conventional  ballistic 
missiles  (CBM)  and  space  operations  vehiele  (SOV)  that  use  reentry 
vehicles  for  delivering  munitions  to  the  target. 
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Delivery  Vehicle  Concepts 

Conventional  Ballistic  Missile.  Intercontinental  ballistic  missiles 
(ICBM)  and  sea-launched  ballistic  missiles  (SLBM)  were  developed  early 
in  the  Cold  War  for  delivering  nuclear  weapons  across  oceans  and 
continents.  These  weapons  became  two  legs  of  the  strategic  triad,  with 
manned  long-range  bombers  the  third,  and  remain  an  important  part  of 
U.S.  nuclear  deterrent  capability  today.  ^  The  current  generation  of 
ICBMs  and  SLBMs  are  so  accurate  and  reliable  that  rearming  these 
vehicles  with  conventional  weapons  is  technically  trivial.  While  there 
have  been  proposals  for  converting  Air  Force  ICBMs  into  operational 
CBMs,  this  idea  has  not  garnered  significant  support  within  the  defense 
establishment."^^  And  in  the  case  of  the  U.S.  Navy,  there  is  no  serious 
research  and  development  work  into  land  attack  weapons  that  are  designed 
to  travel  through  space."^"^  In  fact,  current  and  foreseeable  Navy  efforts  for 
long-range  strike  focus  on  the  Tomahawk  cruise  missile,  advanced  theater 
ballistic  missiles,  and  new  concepts  for  very  long-range  guns."^^ 

In  its  work  on  developing  a  new  ICBM  to  replace  the  aging 
Minuteman  III  force,  the  Air  Force  Space  Command  has  considered  an 
entirely  new  ICBM  that  could  be  used  as  a  launch  vehicle  for  nuclear  and 
conventional  weapons.  Further,  the  USSPACECOM  suggests  that  CBMs 
could  provide  an  “intermediate  capability  to  deliver  conventional  precision 
weapons  transiting  space. 

Space  Operations  Vehicle.  In  August  1994,  President  Clinton 
designated  the  National  Aeronautics  and  Space  Administration  (NASA)  as 
the  lead  agency  for  conducting  the  advanced  technology  development  and 
demonstration  for  the  next  generation  of  reusable  launch  vehicles  (REV). 
NASA’s  experimental  vehicle  for  the  REV  program  is  known  as  the  X-33 
VentureStar,  which  is  a  half-scale  version  of  the  full-sized  REV  designed 
to  demonstrate  and  test  flight  characteristics  of  full-scale  RLVs."^^ 
However,  technical  problems  have  caused  the  X-33  flight  test  program  to 
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slip  from  the  original  planned  start  in  June  2000  to  2002. 

The  Air  Eorce  is  working  with  NASA  to  incorporate  the  military 
requirements  for  the  REV  concept  so  that  the  SOV  could  perform  military 
missions. As  envisioned,  the  unmanned  SOV  will  be  capable  of  flying 
sub-orbital  “pop-up”  trajectories  that  could  place  significant  throw- 
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weights  into  orbit.  For  example,  a  SOV  capable  of  orbiting  6,000  pounds 
could  carry  40,000  pounds  of  weapons  through  space.  Given  the  utility  of 
the  SOV  as  a  reusable  launch  vehicle  “workhorse”  for  all  kinds  of  space 
launch  missions,  it  is  likely  that  the  program  will  become  operational  with 
the  military  in  some  form.  Accordingly  to  the  USSPACECOM,  the  first 
SOVs  could  be  potentially  available  for  initial  operational  missions  in 
2012.^° 

Common  Aero  Vehicle.  The  common  aero  vehicle  (CAV),  a  new 
concept  in  reentry  vehicles,  is  planned  for  development  and  testing  in  the 
latter  half  of  this  decade.^ ^  The  “common”  in  CAV  means  it  can  be  used 
for  any  number  of  purposes  and  payloads  and  delivered  by  any  kind  of 
space  launch  vehicle.  The  CAV  itself  is  essentially  a  shell  weighing 
1,300-2,400  pounds  when  fully  loaded. 

There  are  two  distinct  CAV  design  concepts.  The  first  design  is  based 
on  current  reentry  vehicle  technology,  which  gives  it  downrange 
maneuverability  but  little  or  no  cross-range  maneuverability.  This  is 
lighter-weight  design  will  be  the  first  to  be  tested  to  demonstrate  the  basic 
technologies  needed  for  a  CAV.  The  second  is  a  lifting  body  design  that 
will  able  to  maneuver  up  to  2,400  nautical  miles  cross-range  and  carry 
larger  payloads.  Both  will  be  able  to  deliver  virtually  any  kind  of 
payload  to  a  variety  of  target  types.  Some  of  these  payloads  and  targets 
include  a  single  unitary  penetrator  that  uses  the  hypersonic  speed  of 
reentry  from  space  as  the  kill  mechanism  rather  than  explosives  for 
destroying  deeply  buried  targets;  precision  area  attack  weapons  such  as  the 
Low  Cost  Autonomous  Attack  System^"^  (LOCAAS)  for  attacking  ground 
mobile  targets;  the  Small  Smart  Bomb^^  (SSB)  for  attacking  fixed  targets; 
specialized  Agent  Defeat  weapons  for  neutralizing  biological  or  chemical 
weapons;  and  the  insertion  of  Unmanned  Aerial  Vehicles  for 
reconnaissance  and  surveillance  purposes. 

The  fundamental  purpose  of  the  CAV  is  to  deliver  “most  of  the  same 
conventional  munitions  planned  for  use  on  the  F-22,  JSF  [Joint  Strike 
Fighter],  B-1,  and  B-2.”^^  However,  there  are  many  technical  challenges 
with  making  the  CAV  a  reality,  including  thermal  protection  during 
reentry,  guidance  and  control,  and  release  of  the  payload.^^  The  Air  Force 
Research  Laboratory’s  Ballistic  Missile  Technology  Division  plans  to 
conduct  a  series  of  missile  technology  demonstrations  during  the  next 
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several  years  that  are  designed  to  test  these  concepts.  Since  the  first 
CAV  program  is  not  considered  high  risk,  CAVs  should  be  available  for 
deployment  in  the  latter  half  of  this  decade,  which  would  make  this 
technology  available  for  use  on  CBMs  as  early  as  2005.^^ 

Operational  Considerations 

The  operational  issues  associated  with  conducting  space-based  global 
strike  differ  for  each  type  of  launch  vehicle.  Regardless  of  the  command 
and  control  systems  that  are  established  for  these  weapons  systems,  space- 
based  global  strikes  from  the  United  States  are  likely  to  require  the 
consent  of  the  National  Command  Authority  (NCA)  before  a  combatant 
commander  could  employ  these  weapons.*’'* 

Conventional  Ballistic  Missiles.  Fundamentally,  a  CBM  has  the  same 
characteristics  of  a  nuclear- armed  ICBM.  This  fact  is  likely  to  cause  great 
concern  among  countries  that  can  detect  the  launch,  and  in  theory  lead  it  to 
increase  the  alert  posture  of  its  nuclear  forces.  The  most  difficult 
challenge  with  CBMs  is  to  persuade  nuclear  states  that  this  missile  is  not 
directed  at  them  and,  more  importantly,  is  not  armed  with  nuclear 
weapons.  Accordingly,  AFSPACE  has  conducted  studies  on  how  to 
reduce  such  concerns,  including  geographically  separating  CBM  sites 
from  nuclear  missile  sites,  establishing  agreements  on  CBM  on-site 
inspection,  and  conducting  pre-launch  consultations  and  notification, 
among  other  options.^* 

One  idea  is  to  deploy  CBMs  at  launch  sites  that  are  geographically 
removed  from  nuclear-armed  ICBM  sites.  For  example,  AFSPACE 
proposed  the  establishment  of  two  bases,  one  each  on  the  East  Coast  and 
West  Coast,  at  significant  distances  from  nuclear  missile  sites,  which 
would  be  open  to  inspection  to  confirm  that  the  missiles  carry 
conventional  payloads.  However,  since  arms  control  treaties  are 
interpreted  to  mean  that  every  CBM  launch  tube  must  be  included  in  the 
total  number  of  strategic  launch  silos  that  the  United  States  can  possess, 
the  United  States  must  be  willing  to  sacrifice  nuclear  launch  silos  for  a 
CBM  capability.  At  the  same  time,  pre-launch  consultations  and 
notification  could  help  reduce  fears,  but  it  is  difficult  to  avoid  the  risks 
associated  with  the  loss  of  tactical  surprise,  which  could  have  critical 
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consequences  for  the  effectiveness  of  CBM  strikes.  Finally,  there  are 
technical  options  for  making  the  CBM  appear  very  different  to 
surveillance  and  warning  sensors. 

Space  Operations  Vehicles.  The  Air  Force  has  considered  the 
development  of  a  space  operations  vehicle  that  could  be  launched  within 
six  hours  of  an  order  to  do  so,  and  perform  the  next  mission  within  eight 
hours. While  SOVs  could  launch  payloads  into  orbit,  global  strike 
missions  will  require  a  sub-orbital  “pop-up”  profde  that  allows  it  to  be 
launched  from  and  recover  in  the  United  States. In  principle,  SOVs 
could  deliver  CAVs  with  a  2,400  nautical  mile  cross-range  to  virtually  any 
geographic  region  of  military  interest.^”  In  a  notional  study  that  compared 
the  striking  power  of  SOVs  and  B-2  bombers,  six  SOVs  carrying  14,000 
pounds  of  ordnance  each  could  strike  targets  on  the  first  day  in 
comparison  with  ten  B-2  bombers  that  could  conduct  their  first  strike  on 
the  fourth  day.  With  a  response  time  of  6  hours  and  turn  time  of  12 

hours,  a  fleet  of  SOVs  could  deliver  more  ordnance  on  target  than  ten  B-2s 
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until  the  B-2’s  second  combat  mission  on  the  eighth  day. 

International  and  Domestic  Political  Implications 

Weapons  in  Space.  The  political  impacts  of  space-based  global  strike 
fall  into  two  categories.  The  first  involves  the  political  constraints  that  are 
derived  from  international  treaties  and  agreements.  At  the  same  time, 
there  are  the  international  and  domestic  political  issues,  often  related  to 
mindsets,  which  reduce  the  chances  that  space-based  global  strike  will 
develop  sufficient  political  support. 

The  Nuclear  Test  Ban  Treaty  (1963),  the  Outer  Space  Treaty  (1967), 
and  the  Treaty  on  the  Limitation  of  Anti-Ballistic  Missile  (ABM)  Systems 
(1972)  all  restrict  military  space  activities.  However,  these  instruments  do 
not  explicitly  restrict  CBM  or  SOV  operations  as  long  as  these  do  not 
carry  weapons  of  mass  destruction;  involve  ABM  testing,  deployment,  or 
operations;  or  interfere  with  space  intelligence  systems  that  are  used 
during  peacetime  to  verify  treaty  compliance. Current  National  Space 
Policy  guidelines  state  that  “DOD  shall  maintain  the  capability  to  execute 
the  mission  areas  of  space  support,  force  enhancement,  space  control,  and 
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force  application.”  The  clear  intent  is  that  the  military  should  be  prepared 
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to  conduct  warfare  in  space  if  it  is  neeessary  to  do  so. 

However,  the  notion  of  deploying  weapons  in  space  of  any  type 
during  peaeetime  is  not  consistent  with  current  U.S.  national  poliey.  The 
USSPACECOM,  whieh  is  keenly  aware  of  this  faet,  is  responsible  for 
planning  for  the  possible  use  of  weapons  in  space  “should  our  civilian 
leadership  later  deeide  that  the  application  of  force  from  space  is  in  our 
national  interest.”^^  Simply  transiting  space  with  a  sub-orbital  weapon 
bound  for  a  surface  target  should  be  the  easiest  type  of  spaee  weapon  to 
debate  suceessfully.  However,  aiming  weapons  at  satellites,  plaeing 
weapons  in  orbit  aimed  at  other  things  in  spaee,  or  parking  weapons  in 
orbit  to  be  de-orbited  onto  a  surface  target  later  are  currently  considered 
taboo.  Furthermore,  deploying  a  eapability  for  spaee-based  global  strike 
would  have  to  be  managed  with  great  diplomatic  skill  if  the  United  States 
is  to  avoid  an  arms  race  in  space.  Thus,  it  is  unlikely  that  any  move 
toward  weaponizing  space  would  go  unchallenged  within  the  international 
eommunity. 

The  domestic  political  issues  with  global  strike  through  space  coneept 
may,  in  reality,  be  tougher  to  deal  with  than  international  issues.  The  first 
mindset  obstacle  is  simply  the  idea  of  striking  a  distant  enemy  direetly 
from  the  continental  United  States.  This  hesitancy  seems  odd,  since  the 
U.S.  did  this  very  ting  with  B-2s,  fifteen  hours  from  takeoff  to  target, 
against  Serbia  during  Operation  Allied  Force.  However,  the  idea  of 
making  a  strike  so  direct  and  immediate  (less  than  ninety  minutes  from 
launch)  without  the  need  for  supporting  forces  in  the  region  is,  indeed, 
different  than  a  long-range  manned  bombing  mission. 

This  reluctance  may  be  derived  from  the  fear  that  an  adversary  will 
retaliate  against  the  U.S.  homeland  in  response  to  a  CBM  or  SOV  attack 
by  the  United  States.  Another  response  by  an  adversary  would  be  well- 
timed  acts  of  military  sabotage  in  the  United  States,  or  the  use  weapons  of 
mass  destruction  against  U.S.  friends  or  allies.  These  strategies  could 
effectively  hold  the  United  States  or  its  allies  hostage  as  a  way  to  deter  the 
United  States  from  launching  space-based  strikes.  While  U.S.  adversaries 
might  strike  direetly  at  the  U.S.  homeland  as  part  of  an  asymmetric 
strategy,  the  underlying  fear  is  that  fielding  a  global  strike  weapon  system 
might  invite  enemy  strikes  against  the  U.S.  homeland.  This  capability 
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would  give  the  United  States  an  effeetive  tool  for  launehing  an  immediate 
and  emphatie  response  against  the  perpetrator. 

Conventional  Ballistic  Missiles.  With  the  legaey  of  the  Cold  War  in 
mind,  the  faet  that  ICBMs  are  direetly  and  inseparably  identified  with 
nuclear  weapons  raises  considerable  problems  for  the  proponents  of  using 
ballistic  missiles  with  conventional  payloads.  The  fundamental  problem  is 
that  the  launch  of  a  CBM  could  easily  be  misinterpreted  as  a  nuclear 
strike,  and  that  various  mitigating  steps  are  unlikely  to  eliminate  these 
fears  among  potential  adversaries.  Consider,  for  example,  how  the  United 
States  might  react  if  Russia  deployed  a  force  of  CBMs  under  the  terms 
established  by  the  AFSPACE  study.  It  is  extremely  doubtful  that  the 
United  States  would  willing  acquiesce  to  a  capability  that  would  increase 
the  risks  of  CBM  launches  being  misinterpreted  as  a  nuclear  attack.  Since 
this  error  could  have  disastrous  consequences,  states  would  not  accept  this 
risk,  and  thus  it  is  likely  that  any  attempt  to  deploy  CBMs  would  be 
opposed  by  nuclear  powers. 

Space  Operations  Vehicles.  The  international  and  domestic  political 
impacts  of  the  SOV  concept  are  much  less  severe  than  CBMs  because  this 
vehicle  does  not  have  “nuclear  baggage.”  Another  factor  is  that  SOV  will 
have  been  developed  by  a  civilian  agency.  Since  NASA  has  increased  its 
commitment  to  the  RLV  program,  the  new  vehicle  could  be  operational 
for  civilian  use  by  2010.^^  This  non-military  impetus  virtually  guarantees 
that  the  military  SOV  will  be  operational  shortly  thereafter. 

Even  if  the  military  chooses  a  different  approach  than  NASA’s  final 
RLV  design,  this  new  class  of  space  launch  vehicles  was  established  for 
America’s  space  program.  The  implication  is  that  the  Air  Eorce  can 
readily  adopt  this  technology  for  its  own  uses,  as  was  the  case  with  the 
Space  Shuttle.  And  unlike  the  CBM  concept,  the  expectation  that  an  SOV 
fleet  will  make  frequent  and  routine  “normal”  military  missions  into  space 
makes  the  transition  to  space-based  global  strike  more  manageable. 
Einally,  as  long  as  the  triad  of  ICBMs,  SLBMs,  and  manned  bombers 
remain  the  mainstay  of  U.S.  nuclear  deterrence,  there  is  no  compelling 
reason  to  give  SOVs  a  nuclear  capability,  which  will  preserve  its  status  as 
a  conventional  weapon  system. 
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U.S,  Crisis  Responses 

There  are  various  ways  in  whieh  a  eapability  for  spaee-based  global 
strike  eould  be  used  to  deter  U.S.  adversaries  in  erises. 

Deter  Weapons  of  Mass  Destruction.  Air  Foree  doetrine  emphasizes 
the  deterrent  eapability  of  eombat  airpower  that  has  a  global  reaeh.  Air 
and  spaee  forees  ean  deter  an  adversary  from  taking  notions  that  threaten 
U.S.  interests,  espeoially  if  the  United  States  could  project  military  power 
anywhere  on  the  earth  within  hours.  Deterrence  would  rest  on  the 
knowledge  that  air  and  space  intelligence,  surveillance,  and 
reconnaissance  systems  are  watching  their  activities;  that  long-range 
bomber  and  air  mobility  forces  are  ready  to  respond  over  intercontinental 
ranges  with  a  large  variety  of  capabilities;  and  that  land-based  fighter  and 
attack  aircraft  could  sweep  the  skies  of  enemy  aircraft  and  prevent  the 
movement  of  ground  forces.  All  of  these  considerations  are  likely  to 
cause  the  adversary’s  leadership  to  reconsider  their  objectives  and  plan  of 
action.^^  While  Air  Force  doctrine  stresses  the  role  of  aircraft  for  global 
strikes,  the  ability  to  strike  an  aggressor  through  space  directly  from  the 
United  States  within  90  minutes  with  conventional  weapons  would  clearly 
add  a  new  dimension  to  deterrence.  The  existence  of  this  capability  would 
force  U.S.  adversaries  to  re-evaluate  their  political  and  military  strategies. 

Regional  Nuclear  Threat.  Since  a  nuclear-armed  regional  aggressor 
could  threaten  its  neighbors  and  impede  the  ability  of  the  United  States  to 
respond  with  military  force,  an  arsenal  of  CBMs  and  SOVs  that  could 
strike  targets  within  hours  might  persuade  an  adversary  to  carefully 
consider  its  chances  of  success.  By  relying  on  its  superior  technology  and 
organization,  using  CBMs  and  SOVs  for  space-based  global  strike  could 
deter  regional  adversaries.  In  the  case  of  nuclear  threats,  CBMs  and  SOVs 
have  the  unique  ability  to  strike  from  well  beyond  the  range  of  an 
adversary’s  weapons  —  and  weapons  falling  from  space  would  be  virtually 
unstoppable.  However,  the  ability  to  strike  adversary  targets  precisely, 
effectively,  and  immediately  with  conventional  precision  munitions,  and 
without  the  need  for  U.S.  forces  to  be  within  range  of  the  adversary’s 
weapons,  would  constitute  a  significant  military  advantage. 

Chemical  and  Biological  Weapons.  The  capability  for  global  strike 
from  the  United  States  provides  important  deterrent  options  against 
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chemical  and  biological  weapons.  Sinee  the  U.S.  policy  of  responding  to 
the  use  of  ehemieal  or  biologieal  weapons  with  weapons  of  mass 
destruction  may  not  be  eredible  in  all  cases,  the  ability  to  strike  a  state 
from  the  United  States  with  conventional  precision  weapons  through  spaee 
provides  a  credible  option.  This  option  is  partieularly  important  beeause 
the  United  States  can  avoid  the  use  of  nuclear  weapons.  At  the  same  time, 
if  it  is  necessary  to  conduct  preemptive  or  preventive  strikes  against 
ehemieal  or  biological  weapons  or  facilities,  a  capability  for  space-based 
global  strike  eould  hold  targets  at  immediate  risk  regardless  of  their 
location  or  that  of  U.S.  military  forces. 

When  Deterrence  Fails 

The  eapability  for  using  space-based  global  strike  could  be  useful  in 
the  event  that  deterrenee  fails. 

Using  Weapons  of  Mass  Destruction  Before  U.S.  Forces  Deploy.  If 
an  adversary  uses  ehemieal  or  biologieal  weapons  against  bases  and  ports 
before  U.S.  forees  deploy,  it  does  so  to  impede  the  deployment  and 
employment  of  U.S.  forees.  This  strategy  rests  on  the  assumption  that 
with  its  expeditionary  forces,  an  adversary  will  have  several  days  before 
U.S.  forces  are  in  a  position  to  attack.  While  the  use  of  ehemieal  or 
biological  weapons  would  further  obstruct  or  delay  the  deployment  of  U.S. 
forces,  the  ability  to  use  CBMs  and  SOVs  would  signal  that  U.S. 
counterattaeks  could  begin  within  hours  of  the  start  of  an  invasion.  While 
an  adversary  could  increase  the  size  of  its  invasion  force  beeause  it 
antieipates  that  some  forees  will  be  lost  in  these  strikes,  the  uncertainty 
about  the  effectiveness  of  U.S.  weapons  will  inevitably  eomplieate  the 
adversary’s  defense  planning. 

The  total  forees  available  from  spaee-based  global  strike  would  not  be 
suffieient  to  halt  a  determined  invader.  However,  the  United  States  might 
attack  other  targets  that  are  critical  to  the  adversary  in  order  to  have  an 
asymmetrieally  greater  effect,  which  translates  into  attaeking  enemy 
eenters  of  gravity.  As  always,  there  will  be  instances  when  it  will  not  be 
politically  possible  for  the  U.S.  to  strike  certain  critieal  targets  no  matter 
how  mueh  their  destruetion  might  eoerce  an  enemy.  As  examples,  Italy’s 
surrender  in  1943  was  influeneed  by  fears  that  further  allied  bombing 
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might  destroy  Italian  archival  treasures/^  And  in  the  current  political 
climate,  the  enemy’s  archival  treasures  would  most  probably  be  on  the 
prohibited  target  list.  Nonetheless,  the  threat  of  an  early  strike  against  an 
adversary’s  centers  of  gravity  would  likely  have  some  deterrent  value. 

Perhaps  the  greatest  value  of  space-based  global  strike  would  be  a 
preemptive  attack  before  the  adversary  commits  aggression,  such  as 
invading  the  territory  of  a  neighboring  state.  Even  a  token  preemptive 
attack  that  was  designed  to  demonstrate  that  an  adversary  was  vulnerable 
could  have  important  deterrent  effects.  Finally,  the  ability  to  halt  the 
adversary’s  invading  forces  may  be  the  most  likely  way  for  the  United 
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States  to  prevail.  In  view  of  the  munitions  that  could  be  available, 
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space-based  global  strike  could  halt  enemy  forces  and  signal  U.S.  intent. 

Using  Weapons  of  Mass  Destruction  After  U.S.  Forces  Deploy.  If  an 
aggressor  waits  until  U.S.  and  coalition  forces  start  to  arrive  in  the  region 
before  using  chemical  or  biological  weapons,  it  has  yielded  the  initiative 
to  the  United  States.  Since  it  is  likely  that  the  United  States  would  have 
warned  the  adversary  about  consequences  of  using  weapons  of  mass 
destruction,  a  number  of  defensive  systems  would  be  deployed  to  the 
region  to  defend  against  missile  attacks.  If  CBMs  and  SOVs  had  not  been 
used,  these  weapons  could  provide  a  means  for  the  United  States  to 
respond  without  using  weapons  of  mass  destruction. 

In  this  case,  space-based  global  strike  further  gives  the  theater 
commander  greater  operational  flexibility,  including  targeting  the  enemy’s 
chemical  or  biological  weapons  and  facilities.  Space-based  global  strike 
would  also  be  highly  responsive  because  the  ability  to  precisely  strike 
targets  in  less  than  90  minutes  provides  an  extremely  fast  response. 
Depending  upon  circumstances  in  the  theater,  space-based  strikes  may  be 
the  fastest  way  to  attack  time-critical  targets,  such  as  ballistic  missiles. 
And  having  this  global  strike  capability  on  call  would  give  the  theater 
commander  tremendous  flexibility  and  versatility  in  conducting  global 
combat  operations. 

Using  Weapons  of  Mass  Destruction  to  Prevent  Strategic  Defeat.  The 
use  of  chemical  or  biological  weapons  by  an  adversary  is  to  prompt  a  U.S. 
response  in  kind,  perhaps  using  its  capability  for  space-based  global 
strikes.  Since  these  weapons  are  will  be  integrated  into  U.S.  military 
campaign  plans,  space-based  global  strike  increase  the  ability  of  the 
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theater  commander  to  fill  targeting  gaps  that  are  caused  by  chemical- 
biological  attacks  on  friendly  forces,  including  attacks  against  enemy 
chemical-biological  forces.  The  implication  is  that  the  ability  of  the 
United  States  to  systematically  eliminate  the  adversary’s  capability  for 
using  weapons  of  mass  destruction  is  bound  to  influence  whether  the 
adversary  believes  it  must  “use  or  lose”  these  weapons.  During  the 
counter-offensive  phase,  when  U.S.  and  coalition  forces  seek  to 
strategically  defeat  the  aggressor,  global  strike  with  CBMs  and  SO  Vs 
could  be  available  to  the  theater  commander  as  an  “on  call”  capability  or 
an  active  part  of  the  campaign  plan. 
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III.  Implications  of  Space-Based  Global  Strike 

In  designing  its  forces  for  the  future,  the  Department  of  Defense  will 

have  many  opportunities,  such  as  that  represented  by  the  first  Quadrennial 

Defense  Review  (QDR)  in  1997,  to  establish  a  new  strategic  direction  for 

the  U.S.  military.  Some  critics,  however,  believe  that  the  QDR  did  not 

fulfill  its  potential  because  codifying  the  status  quo  among  the  military 

services  did  not  create  a  dramatic  shift  in  the  U.S.  military.  The  Bush 

Administration  is  likely  to  confront,  among  other  questions,  the  benefits 

and  costs  of  increasing  the  U.S.  military  presence  in  space.  In  the  context 

of  that  debate,  the  United  States  will  need  to  consider  the  strategic 

8 1 

implications  of  developing  a  capability  for  space-based  global  strike. 
While  this  study  focuses  on  the  implications  of  space-based  global  strike 
for  future  U.S.  military  capabilities,  its  fundamental  objective  is  to 
provoke  a  debate  within  the  U.S.  defense  establishment  about  the  value  of 
this  capability. 

There  are  two  time-related  aspects  that  affect  strategic  choices  about 
the  value  of  space-based  global  strike.  The  first  is  how  quickly  this 
capability  could  be  deployed,  while  the  second  is  how  responsive  this 
capability  could  be  in  combat  operations.  While  CBMs  with  first- 
generation  CAVs  could  be  deployed  as  early  as  the  year  2005,  SO  Vs 
would  not  be  available  until  the  year  2012  at  the  earliest.  CBMs  would 
provide  an  initial  global  strike  capability  until  SOVs  are  available,  but 
would  provide  a  limited  capability.  If  an  adversary  could  successfully 
hold  U.S.  expeditionary  forces  at  bay,  CBMs  would  be  capable  of  only 
token  strikes.  However,  if  the  invasion  occurred  after  operational  SOVs 
were  available,  a  combined  force  of  CBMs  and  SOVs  could  mount 
militarily  decisive  strikes  against  enemy  forces. 

A  capability  for  space-based  global  strike  provides  an  exceptionally 
quick  means  for  delivering  military  force.  If  launched  from  the  United 
States  directly  against  the  target,  space-based  global  strike  could 
effectively  and  decisively  attack  enemy  formations  and  targets.  While  this 
force  might  not  be  sufficient  to  stop  a  determined  aggressor,  the  ability  of 
the  United  States  to  use  CBMs  to  target  enemy  weaknesses  or 
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vulnerabilities  might  persuade  an  aggressor  that  launching  an  invasion  is 
unlikely  to  succeed. 

While  a  detailed  analysis  of  cost  and  operational  effectiveness  is 
beyond  the  scope  of  this  study,  the  Air  Force  faces  budgetary  pressures  to 
maintain  its  capability  for  air  operations  and  space  missions.  The  present 
Air  Force  space  budget  is  about  $7  billion  per  year  out  of  a  total  annual 
Air  Force  budget  of  $75  billion.  Of  that  $7  billion,  about  $4.1  billion  is 
earmarked  for  new  systems  and  procurement,  while  the  balance  is  devoted 
to  operating  and  maintaining  existing  systems.  Unfortunately,  the  space 
budget  over  the  next  20  years  will  be  inadequate  to  meet  U.S.  needs,  will 
harm  baseline  programs,  and  weaken  proposed  initiatives  and 
improvements.  While  it  is  technically  feasible  for  the  Air  Force  to  field 
CBMs  and  SOVs  that  are  armed  with  CAVs  carrying  mini-UAV 
reconnaissance  vehicles  or  munitions,  the  cost  effectiveness  of  this 
capability  is  unclear  in  comparison  with  other  military  capabilities. 

A  critical  question  about  deployment  schemes  for  CBMs  and  SOVs 
concerns  its  political  feasibility.  Given  the  nuclear  stigma  associated  with 
CBMs,  it  is  unlikely  that  policymakers  will  be  convinced  to  deploy  this 
technology  in  the  absence  of  a  significant  motivation.  In  addition  to  the 
problem  that  CBMs  might  legitimize  the  release  of  the  nuclear  genie,  the 
decision  to  deploy  a  CBM  capability  could  be  contrary  to  U.S. 
nonproliferation  policy.  Rhetorically,  the  United  States  would  be  in  an 
awkward  position  if  it  attempted  to  inhibit  the  proliferation  of  missiles  and 

related  technologies,  while  it  used  those  same  technologies  to  develop  a 
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conventional  weapons  system  capable  of  striking  any  point  on  the  globe. 

By  contrast,  SOVs  may  have  greater  political  viability.  In  view  of 
NASA’s  role  in  developing  this  technology,  SOVs  are  likely  to  be 
developed.  While  nondestructive  military  applications,  such  as  routine 
and  emergency  satellite  launch,  service,  and  recovery,  are  likely  to 
dominate  SOV  operations,  SOVs  nonetheless  present  interesting  options 
for  policymakers.  Since  a  fleet  of  SOVs  that  is  designed  for 
nondestructive  missions  would  be  significantly  different  from  a  force 
organized  and  equipped  for  global  strike  operations,  the  prudent  option  is 
for  the  Air  Force  to  design  SOVs  for  all  missions.  For  example,  military 
missions  would  require  many  more  SOVs  and  a  dedicated  stockpile  of 
precision  munitions  and  CAVs.  At  the  same  time,  command  and  control 
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systems  and  procedures  must  be  designed  so  that  the  weapon  could  be 
employed  in  a  timely  and  effective  manner. 

One  concept  is  to  create  a  Civil  Reserve  Space  Fleet,  which  is  based 
on  the  existing  Civil  Reserve  Air  Fleet  (CRAF).  The  concept  is  to  build 
a  national  space  fleet  of  civilian  (NASA)  and  military  (Air  Force)  SOVs 
that  the  government  could  use  for  nondestructive  missions  in  a  crisis, 
while  the  Air  Force  could  use  SOVs  for  military  operations.  If  NASA  and 
the  Air  Force  could  ensure  that  these  SOVs  operate  interchangeably,  this 
arrangement  would  increase  the  U.S.  capability  to  conduct  military 
launches  without  the  military  owning  and  operating  a  large  number  of 
SOVs.  By  this  logic,  NASA  and  Air  Force  SOVs  could  maximize  the 
U.S.  ability  to  conduct  peacetime  operations,  while  preserving  an 
important  military  capability. 

In  the  end,  the  principal  benefit  of  space-based  global  strike  is  the 
ability  to  strike  virtually  any  point  on  the  earth  within  a  few  hours  and 
with  complete  surprise.  The  U.S.  would  possess  a  weapon  that  has  a 
significant  deterrent  capability  against  many  adversaries,  regardless  of 
whether  U.S.  military  forces  are  deployed  in  a  theater.  With  a  sufficient 
number  of  SOVs,  the  United  States  could  conduct  sustained  attacks  to 
deter  or  halt  aggression,  while  keeping  U.S.  forces  beyond  the  reach  of  the 
enemy’s  weapons.  This  concept  is  likely  to  generate  considerable 
controversy  because  it  competes  directly  with  existing  military  programs, 
forces,  and  service  mindsets.  The  ultimate  question  is  whether  the  United 
States  should  have  the  capability  to  strike  an  enemy  virtually  without 
depending  on  forward  deployed  or  expeditionary  forces.  A  related 
question  is  whether  the  ability  to  conduct  space-based  global  strikes  will 
reduce  the  likelihood  of  aggression  and  strategic  surprise. 
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IV.  Conclusion 

All  of  the  military  services  are  using  advanced  technologies  to  make 
warfare  more  lean,  lethal,  efficient,  and  effective,  and  to  generate  the 
greatest  return  on  the  nation’s  investment  in  the  military.  Despite  the 
military  drawdown  in  the  1990s,  current  U.S.  forces  still  reflect  the  plans 
that  emerged  during  the  Cold  War.  However,  we  need  to  review  the 
fundamental  question  of  how  the  United  States  should  manage  strategic 
change  in  its  military  capabilities. 

This  study  focused  on  the  extent  to  which  the  United  States  could  use 
space-based  global  strike  for  its  defense.  As  the  United  States  considers 
the  implications  of  developing  this  capability,  it  is  important  to  understand 
that  the  initiative  will  rest  with  the  Air  Force,  which  remains  the  dominant 
military  service  in  space.  And  as  the  Air  Force  balances  its  capabilities  in 
the  air  and  space,  the  underlying  reality  is  that  the  raison  d’etre  of  the  Air 
Force  has  always  been  air  power  and  the  airplane.  The  mission  of  the  Air 
Force  is  “To  defend  the  United  States  through  control  and  exploitation  of 
air  and  space.”  It  is  inevitable  that  the  decision  to  invest  in  space-based 
global  strike  has  profound  implications  for  the  competition  between 
traditional  airplane-based  and  potential  space-based  approaches  to  using 
military  force. 
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